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WCCJEJIOBAHUE CTPYKTYPBI U CBOVCTB MUHEPAJIbHBIX
JOBABOK JIUIAA BETOHOB U CTPOUTEJIbBHBIX PACTBOPOB

B po6oTi npoBeneHo aHali3 CTPYKTYPH 1 BIACTHBOCTEH MiHEpaJIbHUX 100aBOK AJisi OETOHIB Ta OyIiBeIbHUX PO-

3YHHIB.

Kniouosi crosa: MinepaibHi 100aBKH, OyAiBeNbHUI PO3UUH, OETOH, CTPYKTYpa

B pabote npoBeneH aHaiu3 CTPYKTYPHI U CBOMCTB MHUHEPAIbHBIX J00ABOK JJIsi OETOHOB M CTPOUTEJBHBIX pac-

TBOPOB.

Kniouesvie cnosa: MUHEpallbHbIE JOOABKH, CTPOUTENBHBIA pacTBOp, OETOH, CTPYKTYypa

The paper analyzes the structure and properties of mineral additives for concrete and mortar.
Keywords: mineral additives, mortar, concrete, structure

WnTencudukauuss pa3BUTHA  CTPOUTEIHHOI
WHIYCTPUH 00yCIIaBIMBaeT HEOOXOMUMOCTh TIOITY-
YEHUSI BBICOKOIPOYHBIX OETOHOB JJISi MAacCCOBOM
BBICOTHOM 3aCTPOMKH TOPOAOB W oO0ecredeHHs
JKCILTYyaTAllMOHHON CTOMKOCTH TMIPOTEXHUUYECKUX
COOPYKEHUM.

IIpu BBICOKOM KauecTBE CTPOMUTEIBHOI'O MaTe-
puana HeoOXOIUMO OO0ECIeYUTh €ro SKOHOMHUYe-
CKYIO0 KOHKYPEHTOCIIOCOOHOCTh W TE€M CaMBIM IIO-
BBICUTH PEHTAa0ENbHOCTh CTPOUTENbCTBA. M3BecT-
HO, YTO BBICOKOIIPOYHBIE OETOHBI H3TOTABIMBAIOT C
WCTOJIh30BaHHEM KOMILIEKCHBIX JOOABOK, B COCTaB
KOTOPBIX BXOJIWT B KaueCTBE MHHEPaJIHHOH CO-
CTaBJIAIOLIEH MUKPOKPEMHE3EM.

Lenpto maHHO# pabOTHI SIBISIETCS CpaBHEHUE
KAUECTBEHHBIX XAPAKTEPUCTUK MHUHEPAJBHBIX JI0-
0aBoK, UCTIOIB3yeMbIX B YKpaune u Poccun, m ux
BIUSHHS HA MEXaHUYECKHE XapaKTEePUCTHKU OETO-
HOB W JOJTOBEYHOCTHh KENe300€TOHHBIX KOH-
CTPYKLUI.

OOBEKTOM HCCIEOBAHUSA CIIY)XKWIA 00pa3ibl
YKpPamHCKHUX J00aBOK JUIsi OETOHOB M CTPOUTEINb-
HbIXx pactBopoB IIJIKIT B KOTOpBIX B KauecTBE CO-
CTaBHOW YacTH MCIIOJIB3YIOTCS MHUHEpaJIbHBIE JO-
0aBKM METAJLTyPrHYECKOTO TPOHM3BOJICTBA U POC-
CHiiCKMe MUHEpaJbHble M00aBKH TPOM3BOJICTBA
Jlunenkoro u HOBOKy3HELKOro MeTaulypruye-
CKMX KOMOMHATOB, a TaKXe MHKPOKPEMHE3EM,
MIPOM3BEICHHBIN CIEeNHaIbHO TOJI Ha3BaHUEM Oe-
JIasi caXka MITH «a’pOCHII».

Mopdonoruss 1 rpaHyJIOMETPHUYECKHN COCTaB
M00ABOK HWCCIIEOBAId  METOJIAMH  ONTHYECKON
(mukpockom MULTIZOOM AZ100M  dupmsl
"Nikon", fmoHus) M pacTpoBOil MHKPOCKOIIHH.
XUMHUECKUI COCTaB ONMPEAENsIA METOIOM PEHT-
T€HOCTPYKTYPHOI'O aHaM3a, a TAKK€ MUKPOPEHT-
TeHOCTIEKTPAIbHOTO aHAJIM3a C MOMOIIBI0 PacTpo-

BOTO AJIEKTPOHHOro MHKpockona JSM—-6490LV
¢bupmer JEOL (SlmoHus) ¢ 9HEPTroAUCIIEpCHOHHBIM
X-nyueBbiM criekTpomeTpoM INCA-ENERGY-450
W PpY4YHOTO  aHamu3aTopa TOpPHBIX  HOPOA
S1 TURBOSD  ¢upmer  "Bruker"(I'epmanus).
Bna’xHOCTh NOPOLIKOB ONpENeNsiId € IIOMOUIBIO
aHanm3aropa BiaaxkHocth KERN MRS 120-3 B
TemneparypHoM auanaszone 30...230 °C.

Mopdonorust 1 (HpakKUMOHHBIA COCTaB CIELU-
AIBHO CHHTE3UPOBAHHOTO MHKPOKPEMHE3EMa I10A
Ha3BaHWEM Oeyas cajka WIH a3pOCHIT N300paKEHBI
Ha puc. 1.

i

fum 48

610000

Puc. 1. Mopdosorus u hpakiimoHHBIH COCTaB
CHELHUAbHO CHHTE3UPOBAHHOTO MUKPOKpEMHE3EMa 01
Ha3BaHUEM Oeiasi caxka U «adpOCHiDy

HccnenoBanuss XUMHYECKOIO COCTaBa Oeioi
CakM IMOKazanu Haaumuue B Hed ot 90,93 no
99,59 % okcuga KpeMHHUS ¢ HEOOJBIIUMHU 100aB-
KaMU Kajusl WM yriepoaa (puc. 2, a, 0).

[IpuBeneHHass MuHepaiabHas J00aBKa 3HAYH-
TEJBHO TOBBIIIACT (PU3MKO-MEXaHUUYECKHE XapaK-
TEPUCTUKUA OETOHOB, OJHAKO €€ BBICOKAs CTOM-
MOCTb HE CIIOCOOCTBYET IIMPOKOMY BHEIPCHHIO B
MacCOBOE BBICOTHOE CTPOUTEILCTRO.

i cHUXKeHHST ce0ECTOMMOCTH CTPOUTEIBHBIX
pabot B Poccun 1 YKpauHe B KaueCcTBE MUHEPaITb-
HBIX T00ABOK HMCIOJB3YIOT OTXOBI METALTYpryuye-
CKO¥ TIPOMBINUICHHOCTH.
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o

z 4
onHa A wekana 972 kN, Kypeop: 12.410 (5 mmn.d

ICMCHT MaCOC/Z)BLIﬁ ATO{I’\//LHLII\/'I Cc(:/iz[. Dopmysa
Si, K 46,55 33,25 99,59 Si0O,
K, K 0,15 0,08 0,18 K,O
Fe, K 0,17 0,06 0,22 FeO

(0] 53,12 66,61
Bcero 100,00
a)

o

a

s

2
OnHS A wkana BI72 MMn. Kypoop: 12.410 (7 un.d

=

SIeMEHT MaccoBblif | ATOMHBII Coen. Dopmyra
% % %
C K 2,48 4,00 9,07 CO,
Si, K 42,50 29,34 90,93 SiO,
O 55,02 66,67
Bceero 100,00
0)

Puc. 2. XuMudeckuii cocTaB CeMaIbHO CHHTE3UPO-
BaHHOTO MHUKpPOKpeMHe3&Ma — Oernasi caxka Win

«a3pOCHI»

Jlo6GaBky MMEIOT CephIif I[BET U Pa3IHYHBIA OT-

TEHOK, OOYCIIOBJICHHBIH pa3IUYHBIM (PaKLUOH-
HBIM M XMMHYECKHM COCTaBOM. Tak, Hampumep,
poccuiickasi obaBka JIMIIEIIKOTO MHKpPOKpEMHe-
3eMa UMeeT Ooiee TeMHBIH OTTEHOK, YTO KaK IO-
Ka3bIBalOT JalbHEHIINe HCCIeNOBaHUs, OOBACHS-
eTcs I'paHy/JIMPOBaHHBIM COCTaBOM. ['paHyibl MoO-
TYT ColepKaTh IUIACTH(PHUIMPYIOIIUE J00aBKH,

PETyNATOpPBl TBEPACHUSA, BO3JYyXOBOBJIEKAIOIINE U
MPOTUBOMOPO3HBIE N00aBKH [1].
PeHTreHOCTpYKTypHBIE HCCIIEOBaHUS POCCHIA-
ckoii nmoGaBku JIMIEKOTO METaJLTyprUYecKOoro
KOMOMHATa M YKPauHCKOH HOOaBKH MeTaluTypruyie-
CKOT'0 IIPOMCXOKACHUS IPEICTABIEHBI Ha pUC. 3.

1000

Puc. 3. PentrenoBckas nudpakrorpamma B Cu-Ka u3-

Jy4eHHH 00pa31oB MUHEPaJIbHON J00aBKH POCCHICKO-

ro Mpou3BoJcTBa HOBONMITEIKOTO METAILTYpru4ecKoro

KOMOWHAaTa (a) ¥ YKPanHCKOW JOOaBKH METaJLTyprude-
CKOTO TIPOUCXOKACHUS (0)

Kax BumnO 13 puc. 3 06e MuHEpaIbHbBIE 100aB-
KA HMEIOT aMop(HOe CTpoeHHe cO ciabo BbIpa-
JKEHHBIMU TTUKAMU XapaKTePU3YIONIMMHU JIBYOKHCh
KpEMHUSL.

Mopdonorust u (HPpakITHOHHBI COCTaB TOPOIII-
KOB MUHEPAIBHBIX JT00ABOK MPEICTaBICH Ha puc. 4.

AHanmM3 CTPYKTYpHI HCCIEAYEMBIX IOPOIIKOB
MOKa3all, YTO CPEJIHUN pa3Mep YacTHIl MHHEpalb-
HOW J00aBKM YKPAaWHCKOTO MPOU3BOJICTBA Ha JBa
MOPSIKA MEHBIIE, YeM rpany JIUmenKoro Mukpo-
KpeMHe3eMa (cM. puc. 4). Mopdoiorus 9acTHil
ykpanHckoi no6asku [TJIKIT npencraBnser coboit
OCTPOYTOJIBHBIE OCKOJIKUA JJIMHHOW 10 5 MKM, HE
CKIIOHHBIE K cerperanusM. KpymnHsie cheprueckue
OpraHOMHHEPAIbHBIE TPAaHYJbl POCCUUCKON J0-
0aBku Tpou3BOACTBa HOBONMIIEIKOTO METauIyp-
TUYeCKOoTo KoMOmHata auamerpamu 10 500 MKM B
COOTBETCTBHE C [1] MOTYT MOMOTHUTEILHO COMEp-
*kath cynepruiactupukarop (CII-1) mapku C-3,
HUTPUIOTUMETH(DOCHOHOBYIO  KUCIOTY, HUTPHUT
HATpHs, CMOJIy HEHTPaJIM30BaHHYIO BO3IyXOBOBIIE-
karomyto (CHB), dopmanpnerua, coid JHTHO-
CyIb(OHOBOM KHCIIOTHI, KOMIUICKCHBIC COJIU HHUT-
pHIIOTHMETH(HOCPOHOBON ~ KHCIIOTHI,  OKCHATH-
TuAeHIRPOCPOHOBYIO KHUCIOTY W TUHATPHEBYIO
COJIb  ATWICHIMAMHUHTETPAyKCYCHOM  KHUCJIOTHI
Mopdomorust dactur, MuKpokpemHe3éma Hoo-
KY3HEIIKOTO METaUTypPTHYECKOTO KOMOHMHATa (CM.
puc. 4, 2) CyIecTBEHHO OTJIMYAETCS OT IpenBapu-
TEIBHO PACCMOTPEHHBIX MHHEPAIBHBIX T00ABOK
(cMm. puc. 4, a, 0, 8).

B otnmmune ot munepanbHON moGaBku ITJIKII,
gacTulel MUKpokpeMHe3éMa HoBoky3Herikoro MK
OKpPYTIIOH (OPMBI UMEIOT CPETHUI TUaMETpP OKOJIO
0,1 MxMm.
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Puc.4. Mopddonorust u ¢ppakiiMOHHBII COCTaB MOPOILI-
KOB MHHEPAJIbHBIX J00ABOK YKPAHHCKOTIO (@, 6 — 10-
6asku [1JIKII) u poccuiickoro (6 — JIunenkuii MUKpo-
KpeMHe3eM, ¢ — HoBOKy3Henkuii MUKpOKpEeMHE3EM )
IIPOM3BOCTBA

MUKpOPEHTTeHOCTIEKTPANIbHEI ~ aHAJIM3 MUHEe-
paTBbHBIX T00ABOK METAJUTYypPrHYECKOTO TPOWCXOXK-
neHus (puc. 5-6) mokaszai 3HAaYUTENTBHBIC Pa3Indus B
MX XUMHYECKOM cocTaBe. Tak, HanpuMep, B o0pasiie
poccHiickoit 100aBky JIUImenKoro MUKpoKpeMHe3eMa
MpU KOHIIEHTpAaIMK OKCHaa KpeMHus ot 88,41 mo
89,64 % KOJIMUECTBO OKCUJIA MArHHs COCTABIISIET 10
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Onement | MaccoBblit%
(¢} 53,43
Na, K 0,64
Mg, K 0,88
Al K 0,28
Si, K 41,50
P,K 0,10
S, K 0,23
CL K 0,07
K, K 2,17
Ca, K 0,27
Fe,K 0,42
Bcero 100,00
Dnement | Maccosstit %
(0] 52,81
Na, K 0,62
Mg, K 1,01
Al K 0,25
Si, K 41,93
P,K 0,13
S, K 0,28
CLK 0,10
K,K 2,30
Fe,K 0,58
Bcero 100,00
Dnement | Maccosstit %
Na, K 1,03
Mg, K 0,95
Al K 0,10
Si, K 43,01
S, K 0,42
CLK 0,16
K,K 2,63
Fe,K 0,36
6) (0] 51,34
Bceero 100,00

Puc. 5. Xumudgeckuii cocTaB 4acTHII POCCHICKHX T00a-
BOK Jlumernkoro MUKpokpeMHe3ema (cektp 1 (a),
cnexTp 2 (6)) u HoBoky3HeIkoro MuKpokpeMHe3eMa

(ciextp 2 (8))



1,68 %, uTo OoJiee UeM B TpH pa3za MPEBOCXOAUT €ro
KOJIMYECTBO B YKPAUHCKOH JI00aBKe.

B ommume ot ykpamHCKOM (puc. 6), poccuiickue
no0aBkU (CM. pUC. 5) colepaT BPEIHBIN IEMEHT —
x70op. CpeiHsisi MaccoBasi KOHIIGHTPAIMS HOHOB XJIOpa
B 3THX JI00aBKax cocraBisieT okoio 0,11 %. YuurtsiBas,
YTO JIO3UPOBKA MUHEPATHHBIX J00AaBOK B OETOHHI,
OTHOCHTEIFHO XUMHYECKUX, Ha TOPSIOK OOMbIle, U
yKa3aHHasi MaccoBast JIOJIsl YBEIMUYHUBACTCS IPUMEPHO B
10 pa3, HEOOXOAMMO HMMETh B BHIY OTPHUIIATEILHOE
BIIMSIHHE TOJIOOHBIX XJIOPCOZCPKAIMX J00aBOK Ha
KOPPO3HOHHYIO CTOMKOCTh apMaTyphl B )KeIIe300€TOHE,
0COOCHHO B TIPEBAPHUTENBHO  HAINPSDKEHHBIX

KOHCTPYKIMSIX.

AHanu3 puc. 5, 6 mokasai, 4To YKpauHcKas J0-
0aBKa COJEPIKUT MOBHIIEHHOE KOJIMYECTBO OKCHIIA
kpemHus 96,19...96,27 %, 4yTO B CpeqHeM IpEBHI-
IIaeT ero CojepKaHue B poccuiickoi modaske Jlu-
MIEIIKOTO MUKpPOKpeMHe3ema Oonee yeM Ha 7 %
win B 1,08 paza m GarompusTHO CKa3bIBaeTCS Ha
MEXaHUYECKUX XapaKTEPUCTUKAX OETOHOB.

HccnegoBanus ¢ MOMOIIBIO ONTUYECKOTO MUK-
pOCKOTIa TIO3BOJMIN OOHAPYXHUTh 3HAYNTEIHFHOE
KOJIMYECTBO MENKHX auaMeTpoM A0 5...10 MxMm
KOPOJIBKOB OKHCJIA Kele3a. Tak Kak ¢ MOMOIIBIO
PacTpoOBOM 3JIEKTPOHHOW MUKPOCKOIIUU M MHKPO-
PEHICHOCIIEKTPAIbHOTO aHajdu3a HE BO3MOYKHO
KOPPEKTHO ONPENEIUTh UX KOJIUYECTBO, HCIOIb-
30BaJICA METOJl CIEKTPaJbHOM KOIMYECTBEHHOMN
OIIEHKH T00ABOK T€OXWMHUYECKHM PYYHBIM aHAIIU-
3aTOPOM TOPHEIX TMOpoX. Pe3ynmpTaThl mccienoBa-
HUH MpeICTaBICHEI B Ta0I. 1.

Tabnuma 1

KonuyecTBo :kesie3a B MUHEPAJbHBIX 100aBKaX

OnemMeHT Mac;(:sbni :EE;;) Coen.% | Popmyna
Na, K 0,52 0,46 0,71 Na,O
Mg, K 0,32 0,27 0,54 MgO
Al K 0,32 0,24 0,61 Al 05
Si, K 44,96 32,32 96,19 Si0,
K, K 0,97 0,50 1,17 K,0
Fe, K 0,61 0,22 0,79 FeO

o 52,28 65,98
Bcero 100,00

0

o

JHob6aBka KommnuecTso xenesa %
(macc)
Poccuiickasi, Jlunenkoro 0,5...1
MUKpPOKpEMHE3eMa
VYxpaunckas [TJIKIT 1,0...1,5

XUMHUUYECKUIN COCTaB KEJIE3UCTBIX KOPOJIBKOB Pa3-
MepoM A0 15 MKM MpeCTBIIEeH Ha puc. 7.

OnemMeHT Macf/(:BBHZ ﬁ;ﬁ;ﬁ; Coen.% | Popmyna
Na, K 0,45 0,40 0,61 Na,O
Mg, K 0,33 0,28 0,55 MgO
Al K 0,37 0,27 0,69 Al O;
Si, K 45,00 32,34 96,27 Si0,
K, K 1,01 0,52 1,22 K,0
Fe, K 0,51 0,19 0,66 FeO

o 52,32 66,01
Bcero 100,00
0)

Puc. 6. XuMudeckuii cocTaB 4acTUI] MUKPOKPEMHE3eMa
ykpanHckoi go6asku [IJIKII (cnextp 1 (a),

cekTp 2 (6))

OneMeHT Maccosslil % AtomHBbI %
(¢} 35,91 62,90
Na, K 0,42 0,51
Mg, K 0,42 0,48
AL K 0,13 0,13
Si, K 8,44 8,42
K, K 0,53 0,38
Fe, K 54,16 27,18
Bcero 100,00

Puc. 7. XuMuueckuii cocTaB KeJIe3UCThIX KOPOJIBKOB

Kaxk cneayer u3 puc. 7, kpome HEOOIBIIOTO KO-
JIM4YeCTBa HATpHd, Maruusd, aJJlOMUHUA U Kajlvsd, B
YKa3aHHBIX KOPOJBKaX COAEPKUTCS Ooyiee BOCEMHU
MacCOBBIX TIPOIETOB KpeMHus. [loBbImeHHas KOH-
[EHTpAIHs KOPOJIBKOB OKHCIIOB JKelie3a B yKpauH-
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CKoil m00aBKe CIIOCOOCTBYET YIJIOTHEHHUIO CTPYK-
Typbl LIEMEHTHOIO KaMHS M, KaK CIEICTBHE, IO-
BBIIICHUIO (PH3HKO-MEXaHUYECKUX XapaKTEPUCTUK
0OETOHOB M CTPOUTEIBHBIX PACTBOPOB.

Bce Bole npuBeaeHHbIE 100ABKH UMEIOT OJIU-
HAaKOBbIC IOKA3aTeJIM BJIAXXHOCTH — okono 1 %.
Ilocne ucnblTaHUN HA BIIAXHOCTh, YACTHUIBI POC-
cuiickoii no6aBku HoBonmumenkoro meramnypru-
geckoro komOuHaTa npu temmeparype 260 °C 006-
pazoBany IPOYHBIE CHEYEHHBIE KOHITIOMEPATHI.
YacTuubl YKpawmHCKOW MUHEpaIbHOW JOOAaBKH
TaKXe CerpeupoBajy, 00pa3oBaB HEMPOUHBIE, pac-
CBINAOIINECS IPHA MPUKOCHOBEHUH KOHTIIOMEPATHI
nmuamerpom 10 50 MM (puc. 8).

l"

‘0

a x50 0 x62,5

Puc. 8. MukpocTpykTypa MUHEpaIBbHBIX J00aBOK MOCIIE
UCTIBITAaHUH Ha BIIAXKHOCTD:
a — poccuiickoit JInnenkoro MEKpokpeMHe3eMa,
6 — yxpaunnckoii ITJIKIT

HcnelTanus Ha IPOYHOCTH MPH CKATUU MOKa-
3aJ]IM, YTO MCIOJIb30BAaHHE MHUHEPAIBHON NOOABKH
METAJUIypPrUYECKOTO IPOUCXOXKICHUS B COCTaBE
ykpanHckoit nobaBku [IJIKII mo3Bonsier gocTHYb
HauOoJiee BBICOKMX 3HAUYEHUM NMPOYHOCTH HA pas-
HBIX CTaJusIX TBepAcHUs 6eToHa (puc. 9).

100
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Puc. 9. 3aBucuMOCTh MPOYHOCTH HA CXKATHE OCTOHOB Ha
OCHOBE POCCHICKHX BSDKYIIMX U 3aIlOJHUTENECH C yKpa-
nHckoi nodaskoit ITJIKII ¢ ocHOBO# M3 MUKPOKpEMHe-
3éMa MeTauryprudeckoro npoucxoxaenns (MK) u no-
OasnenneM cyneprutactudukaropa C-3 (CII-1 mpous-
BoacTBa OAO «IlomumiacT») U MOIUKApOOKCHIATOB
(ITKB) u poccuiickoit 1o6aBku JIMTIEITKOTO MUKPOKpEM-
He3eMa OT MPOAOIDKUTEIFHOCTH 3aTBEPACBaHUS

[IpupocT NpOYHOCTH MO OTHOIIEHHIO K KOH-
TpPOJBHOMY 00pa3ily OETOHOB C yKpPamHCKOH J0-
oaskoit [JIKII mocne mponapku coctaBmi ot 148
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1o 152 %, Ha paHHUX CTagUsIX HOPMAaJIHHOTO TBEp-
neHuss Ha mepBele cyTku ot 203 go 295 %, nHa
cenpMmble 141...152 %, u Ha 28 CyTKM TBepIeHUS
145...156 %. Ilpu »TOM poccuiickas nobaBka mo-
Ka3alla OTHOCHUTENbHBIA MPUPOCT MPOYHOCTH 3HAa-
guTeNbHO Oosiee HU3KUM — 89 % mocie mpomapkw,
153 % Ha nepBbIe CYTKH HOPMAJIbHOTO TBEPAEHUS,
206 % wna cempmbie u 100 % Ha 28 cyTkm HOp-
MaJbHOTO TBEPICHUS.

UccnenoBanust mpodHOCcTH 00pasioB OeToHa ¢
YKPauHCKOW J00aBKOM Ha 56 CYTKH IMOKa3alik, 4TO
WHTEHCUBHBIN MPUPOCT MPOYHOCTU IMPOIOKACTCS U
abcommoTHBIE e€ TokasaTer mpeBocxomar 115 MITa.

CpenHsis IUIOTHOCTh OCTOHHOM CMECH WCIIbI-
TaHHBIX 00pasnoB — 2435 KI/M° , CpenHsisi ocalka
KOHyca B oOpasnax ¢ Jo0aBKaMu COCTaBIIsIa
22 cm. [loGaBKYy BBOAWMIM B KOJIMYECTBE OKOJIO
12 % ot macce niemenTa. Temmeparypa mpomapku
cocrasisuia okoso 80 °C.

HUccnenoBanue CTPYKTyphl W CBOWCTB MUHE-
paTBbHBIX 00ABOK K OETOHAM W CTPOUTEIHHBIM pac-
TBOpaM IIOKAa3aj0, YTO HAWIYYIINEe MEXaHUICCKUE
XapaKTePUCTUKU OeTOHaM oO0ecleYnBaeT yKpauH-
ckast go6aska [1IJIKII cocTosmas u3 OCHOBBI — MUK-
pOKpeMHEe3éMa METaUTyprHUeCKOTO IPOUCXOXKIC-
HUS W TOJNMKApOOKCHIIATOB. YKa3aHHas o00aBKa
CIOCOOCTBYET CTAOMIBLHOMY IOBBIIICHUIO MPOYHO-
ctu Ha 28 cyTku Bhiue 90 Mlla. Beicokne mexanu-
YECKHUE XapaKTEPUCTHKH OOYCIIOBICHBI OCOOEHHO-
cTsIMU MOP(]OIOTHH M XMMHYECKOTO COCTaBa MHK-
pokpemHe3zéMa. Hanmnume B poccuiickux qo0aBKax
okoio 0,11 % (macc.) HOHOB XJIOpa TIPU KOHIIEH-
Tpauuu ux B OeToHe Oonee 7 % MOXET BBI3BATh
KOPPO3HWIO apMaTyphl U 3HAYUTEIHHO CHU3UTH JOJ-
TOBEYHOCTb JKEJIC300€TOHHBIX KOHCTPYKITHIA.

HUcnonszoBanue muHepanbHbIx 1006aBok [TJIKIT
TTO3BOJISIET TIOBBICUTH (PH3MKO-MEXaHWYECKHe Xa-
PaKTEpUCTUKN OCTOHOB HMX JIOJITOBEYHOCTh, U 3a
CYeT aKTUBHOTO aMOp(PHOTO MHKpPOKpeMHe3eMa
CBSI3aTh PACTBOPUMBIC COCIMHEHUS KaNbITUS IS
MIPEeIOTBPAIICHUs] €r0 BBIMBIBAHHUS B CJyd4ae WC-
MONTE30BaHM J00ABOK B THAPOTEXHHYECKUX CO-
OpYKCHUSIX.
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